PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-031 951 

(43)Date of publication of application : 02.02.1 996 



(51)Int.CI. H01L 21/8242 

H01L 27/108 
H01L 27/04 
H01L 21/822 
// C23C 28/00 
C23C 30/00 
C30B 29/32 



(21) Application number : 06-159966 (71)Applicant : TEXAS INSTR INC <TD 

(22) Date of filing : 1 2.07.1 994 (72)Inventor : NISHIOKA YASUKUNI 




(54) FERROELECTRIC THIN FILM CAPACITOR AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To reduce the leakage current and to 
improve the yield, by forming a first crystal ferroelectric 
thin film, stacking a second ferromagnetic thin film which 
is considerably thin compared to the first film, and 
burying them in cavity parts formed between crystal 
particles. 

CONSTITUTION: A method for restoring defects by 
cavities in a (Ba, Sr) Ti03(BST) film 4 as a first crystal 
ferroelectric thin film by stacking a SrTi03(STO) film 5 
as a second ferroelectric thin film is provided. Namely, 
the stack structure of the BST film 4 and the 
amorphous STO film 5 thinner than the film 4 is 
contained. Consequently, insulating ability between the 
capacitor of DRAM and the like and upper/lower 
electrodes (Pt) 3 becomes superior and an initial short- 
circuiting defect can be reduced while leakage current is 
suppressed. Besides, effect can be improved by 
crystallizing the amorphous STO film 5. 
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Si). H 1 9 CcglSftHc^VT <fc ^>fc:BS Til 0 5 
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1 (CgRntc^-r J: 9 CcffiiHWtcaWWCC C V D - T i 
0,(111 ISriSTCimi. *©9L PtCDiSB 
^gl 0 7^A*^S{cj:^200nmUMlt 

< ff*ODRAMffl*t^2/> t LX+fMt&m 5 £H 

[0 02 8 ] *JUfeW«, TiO, il 1 1 
RC V Da*ffll»t«»WOft4*»« Lfc3&J t *© 
A. vOuy;uffi*JBt,»T:fcJ:<. TiO, I<DJfJj&#£ 
tit, fh7-{yyp^i/^^>Ti (i-OC 3 
H 7 ) 4 «0#^|R««fltigttl -rf h=f->x#y-;L> 

(Ch 3 OCH 2 CH, OH) . Sm (CH 3 COO 

h> . mt. (c, h 9 oh) mwm&sm 

9TBST I©±k: JgfiS nttttttflbtfft 
$/c, tcr«:BST«©£M*S*4fcafrCCT i 
B**U8Lfc**, ZrO z , HfO, ScO, Y 
, O, v V 2 O s MNb 2 O s ?^llti^. 
mtf. ZrO, mZBf&'TZtcZblC. Zr (OCH 3 
H 7 ) 4 m*Z r (OCH 4 H 9 ) 4 WCVDtt*!/ 

;i/^rz r o 2 «**«tur BSTi©aiH*»8E> 

[0 02 9 ] #»BJJ<Dte©3S6W*H 2 2 RCflS 2 3 CC 

fx?. menmmtwimcoym-cBSTf&i 0 5t*« 

U -eof^, SJECVDffi^ffiC^r^j4 0 0^65 0 0 
"COSSiGH-r, £>£;U"<> bx F + yTa 

, (i-OC, H 7 ), iit^^rJg^^^, BSTI1 
05O±«:CVD-Ta 2 O s II 1 2£itSS#£ 0 

02 2CC, {^<h^(!:Ta ^ O s (rC^WScOT a 2 O s 

ii i 2**bstii oscoawiaa&sjKrjgfiRsn 

5«jS*7Sr. C(7)Ta 2 O s 11 1 2©«/S*BS»/ 
K7-fx^^>^c<fcOH«OBX*. CCMte. Ta 2 
Os 111 2©x^^>y^i0ri«e*<D»Uiffl 
©x^>m0!x«CF ( /H 2 g^^'x, CHF 

3 , CHF, /SF 6 /He«Ofi,^//^%fflC>titfJ: 
t> 0 CtxhCO, x^^>^^^rfl3c>n«Ta 2 O, R 
1 1 2©x ^>^<DBSTgl 0 5CC*tUTiltRJ:b% 
^^A^ < ±tiZtc#>m2 3 ec«5SWCc^-r J: 5tcS 
JHBPKiatRWfCTa, O s II 1 2£^C<t#-CS* 



(7) 

U 

3o *<D'&. P t±ffl«ffil 0 7 
£ ©*£@ 0 tt^SCC W < f?3fc© D RAMffl^ b 
[0 03 0 ] 3*^8teWlK:*jl»rtt, T a, 0 5 m 1 1 2 
a 2 O s gm^'^MTOl 0%©KJg£^A,/cAr 10 

JfcW£H«tt#ffirBST«l 0 5«BJ«U 
X^£ffi£/8C>Tm 0 0^6 5 0 0*C(D?Sg^ffl 

•SAHfOBl 1 3#BSTJgl 0 5©ffl?H*a«)5JB 
■HfO«113(DlWfia^ F7^x^>y»c 20 

<£9giJ0ifc£ o c©»^ ^7^A&fbJgi l 30x 

^>^'X(!:ir«, fift©M{bKJB<Dx**>y*/ 
^WABCF, /H a ffl^tf;^ CHF 3 , CHF 3 / 

x^^>^x*ffli»titf^7-^AK{fcH«l 13© 
x?*>yjSK©BSTRl 0 5fc»l/CBJltt*#« 
&cA£< in^>/c*0 2 5«c«ai»«:5%rj:9«:ffiSHB 

i. Pt±»WilO7*^^jficJ:0fi 
20 0nmTOU^, fi)B©tf V^7 7-fttlcJ: 30 

ZOi&g*) tt^fc*<*J#©D RAMffl* * * £ 
LT+»ttiWB0t*Hrr»*. W8W9«tiai« 

[0 0 3 2] *HjteFJtCfe(r^T«, ^7~*ABMb«H 

[ 0 0 3 3 ] H 2 6 ROl 2 7 « % ##69J©JSiJ©^J60* 
^^t. 6 5 0 °Cr 3 0 »gtt^H«*rJIWBffl* 40 
fTtt^i. P til 0 4©T«fc©JgSfJlT ill 0 3 

(SfcttT i N) «*6©T i **P t«»»*MUrlfc 
tfcU ffiMW^JR-CKHiU BBWirmtStiT i O 

i m i 4*gBjfc3*is. c©3juw*, 3££E«?«sft 

«*J:S»«ftc«fc- 3 rfcfllss!-c*s. Jgfc\ £M©tti> 

SfS#©B S TBI 1 0 5<DtegkmHZ$>m5&~CB!&$tl 

rc»s«js*7ft-r. p t ©±asm@ 1 o i e^iti 

*«£fc«<J>0TC>S. C©»^ B S TH 10 5 <DRM 50 



&m¥-& - 3 1 9 5 1 

12 

[0 03 4] m2 8M12 9 tt. MW50©^QSW*7ft 

To cn*-conss«cc*50*r«. »sh*bstii 

0 5©T95H@<bLTP til 0 4t«BLfe*t/^ 

i»tv7 hx^-^giecoBt^^oraa-c, ULSI 
ott,»4. ^MHfefe^Ttt. c©Ptii0 4«:ja 

SfcW6 tHttft*tttBS Tj5i 1 0 5 £jEg&SiI©T 

1 Nil 1 6©±(C*j«U 50SCt3 0»SS 
3^H»*r«Wffli*fTl^ JgSHT i Nil 1 Bfrfc 

©t i^BST»©ttatt»*auria«bMfbsn. 

2S»*5J:tf«S»l«l*«5*-CWUJO. T i 0 2 Hi 1 
4:fecfct>'l 1 53aflBJ5ajS*l*«IJt*^-r. B2 9», ± 

T5If2r££ 9 cftccj:*). P t ©±ffl«ffi l 0 7 *JB 
J«0r«affM*tt*BffliUfciC5. * + '*2/*©flJJW 

feBS Ti 10 5 ©ifc9SS*«jR 1 0 0 CC«4>U ^ffi 
W6 3&>6 1 2*r©BSTR©JtR«¥3 0 0©#j3# 
©l*C«*!>Lfc. Ctltt, BSTlM5?©if7 7X 
7(Cj;-orT i N 1 1 6©^ffiCCffi«>TSfl>T i O, Jg 
1 1 7 ft&l&ZtltcC t^LhtlZ* Isfrhtt 

#6 , CCDBSTI105 ©ttttKWWEKtt 3 tfCCiff 

jnrrs. DRAMM+t^v^m^nrt/c 

»ffc«/»bBl©JtBWW3&«43&>67Htt3Cc©r fc #H 
*Wfc±*tfcR«* l 0 0 ttWS»ftlBHr*4. 
[0035] ±e*»«», b s Tiu9\-<D&mmtmn 

*^tC*5^-S5S§f^ft|g)fi«, SrTiOj . B 
aTi0 3 % (Pb, La) (Zr, Ti)0, % Pb 
(Zr v Ti) 0 3 > PbT i Oj «««fiRS*<bLT 

*5c**fctt*©iMb»*^ri»"C4fll*>ft(r». ft 
*J. *»l8tc*j(r»r?fi9Satt©JSH©J0Efi*ffiiL/TX 

CVD& xtr>3- Hfcft*6*fflt*fcy;i/y;uj»f* 

[0 03 6] «±©l»Bjr«^<t LT2WSW#CC 



(8) 
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K^gJc^ffl-r^C i fcliltfrC**. 
[003 7] 

&©a»)r*s. 

[003 8] B|Jfc. *^Kfcl>TB, &Sf*tt!tlt£ 

sum l fc o . e?gi«(*s]s©^9i{c«ae©iai &ci&£ 
(Effi©f§#&tftH;n 

[01] ^s?B©m i ©sisfew-rs>-5^smf** 

*©^tXfi©^gp*raXfi©»rMS-C* S. 

[0 2 ] *mW<DW 1 ©3Wfi«r**Bd(MI#* + 
* ©igi*IH©S30itffi0-C* S. 

[03] #$^©0 2 ©|^flr*S^S#* 

^©SKixa©* MJM<owmw-c*> z>. 

[04] *»BB©»2©IOi«-C*S5jaRafl:*+/t^ 20 
f©iB*Ifi©*P^Xfi©gg|5WE0-C4) ^„ 
[05] *^©»3©SOIW-C*4aSS«ft*i''<^ 
£©SJitXfI©tt>RgX*I©8rE0-C£>S„ 

[06] *mwom3<Dmm-c$>z%6m^i$- d r+>iis 
z ©ssigxm©+Paixm©itS0t?* 

[07] 2fc^W©m3©SQS0iT?*S?Sg|Stt:*+^-f 
^©i2®Xfi©Sg|5Kffi0-c* -5. 

[08] *^©Sr4©iUS01Jr*S%^fl«:*-f/^> 
*©S¥3iXg©#p H lX*I©KE0-C& £„ 

[09 ] *»W©*4 ©SUft0|-C*S5Sgfmft* 1* ->•>•-> 30 
$©S?j*Xli©*raxg©KB0-c* &„ 

[010] 5 ©^ttWrfcSBfflWtt+i^ 

•>$©SJjtXfi©Sa5»iffi0-C*-2.. 

[0ii] :4^?ii©s^©^wr* 

> $ ©SJjiXg©* BJX*I©Wrffi0t? 4) 6 „ 
[012] 4&IB©!* 5 ©^OTNfc *'< 

[013] *^©mifl*SiWrs/cJ6©%§ISIft (B 
ST) *+/^>*K©»rffi-C*5. 

[014] &ftW<om 6 ©5§SS0»t?* S&SIStt ( B S 40 
T) + + ^-->^M©4 I P^Xg©KS-C*-5„ * 



* [015] #&iB©*6©!e6t{?9r*£B«3iSSS(* (B 
ST) + + ^*©*StIS©MWrBHH'C*S. 
[016] *^©»7©*teWC*4^SIS» (B S 
T) +f ^->*©ct"P^$ajtXg©»rffi0r*-5. 

[017] *mi<Dn7<Dmmm-c$>2>%ffim* (bs 
[018] *3m<Dm8<D$m9tvib2>imm¥ (b s 

T) *f -"5^*©*BI«JiXS©IKBia-C*4. 
[019] 3*«W©»8©SE»«'C*45WWK* (B S 
T) **M-->*<DgSBjSTffi0T£>S. 
[02 0] ##PJ©lil9©|i|^erc<fc£S§<^lf*: (B S 
T) * * >iis*<D$fflW&mcr>8iffim-e$>*>. 
[02 1] *^HJ©^9©«6^-C*5^m (BS 
T) Ai'*©giS|5Kffi0T , &-5. 
[022] *^HJCD^ 1 0 ©£ttfflrc*S&R*ft ( B 

st) *+'-<isf<D<prBmmjLm(Dmmm-e$>2>. 

[023] -&$mv>m 1 0 ©%SI0!fr&£%Rtt{* ( B 
ST) **-''5^3»©S»Wffiig-C**. 
[024] *&W<Dm 1 1 ©K»W'C**SlfflHM* ( B 

st) *+j*isz<D*rmmjLWDmwm-e8>z>. 

[025] *&W<Dm 1 1 ©H*SW-C*53SSIStt: ( B 
ST) * + ^t/*©»aWfffiH-C*4. 
[026] *^BJ©^ 1 2 ©HJ6fl|-C*-53£^Stfc ( B 
ST) * + ;*~> $<D<PfflMmJM<DWiWm-C$>Z>. 
[027] ##PJ©SI 1 2 ©HJfeW-C&S&Hmtt ( B 

st) *+>^>$<Dmsmiww-c$>z. 
[028] ^mnom 1 3 ©n«6e>i-c**aiitf5# ( b 

ST) *-r/<S^iroiti|BHRJftlS©KffiigT?**. 
[029] *§ZW<om 1 3 ©3gfc0rc*S3dBt*tt ( B 

st) * + '-iisiKDmmmm-c&z. 

1 nfcbfcsiss 

2 TiNl 

3 PtM(TSPSfiS) 

4 i B B BBSTl 

5 MSSTOi 

6 ISfiPZTJ* 

7 INMSTOfll 
.8 ^ 9 IBSTI 
9 ^IPZTI 



[01 ] 



[02] 




1 SiSffi 



Z2Z±ZZZ2ZZZZZ2 <T ZZ2- 



.-4E&BST 
-3 Pt 
-2 TIN 

-ISSfi 



GMTS -3 1 9 5 



[03] 



[04] 



7-7-7 



izzzzzzzzzz 



6 ISAP2T 



-2 TIN 
-I SiSfg 



rrrrrf^ lis? 0 



.2 TIN 



-I S*1S 



2Z 



[05] 

'////?/////// fzz. 



^6 tS&FZT 

-3 Pt 
-2 TIN 



- 1 Sitfi 



[06] 



.8 #A«BST 
,6 tSAPZT 

Pt 

-2 TIN 



17] 



2 5fl 



/////// ////// /rrvir, 



-6BAPZT 
-3 Pt 
-2 TiN 

-1 Si£i£ 



B&PZTJS£ 



[08] 



_7#A*ST0 
-6 PZT 

-3 Pt 
-2 TIN 



#A*STOE* 



[09] 
7?EA*ST0 



-6 PZT 

-3Pt 
"2 TIN 

-1 Si5« 



[010] 



zzzz 



XTTXT7XTTTT 



-4 EABST 
-3 Pt 
~2 TiN 



1 1 ] 



1 2] 



////////////>/////^ 3 PI 



-9#&JCPZT 



9#A*PZT 



-2 TiN 



4IS&BST 

3*^3 Pt 
2 TIN 



(10) 
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105 BST 




14] 




106 SOG(SiO»> 



105 BST 



104 Pt 

103 TL 
\OZ S\Om 
101 Si* IS 



115] 



l07Pt±S*fc 

\QG SOG (SlOs) 

105 BST 




[016] 




///////// / 



-K)9 TEOS(SlOt) 



.105 BST 



-104 Pt. 

,103 T L 

^102 SiOa 
~IOlS££ 




i95i 



[019] [020] 




12 1 ] 



-wl07Pt_bS«« 

III TLO* 
105 BST 




[02 3 ] 



!07Pt±»*S 



105 BST 
112 TasOs 




122] 




JI2T020a 



r^-ios BST 



.104 Pt 

-103 TL 
-102 SiO* 



[024] 



113 HfO 




(12) 



«Sfl¥8 -3 19 5 1 



[025] 




103 TL 
I02SL0* 
4-40ISiXS 




IC6 BST 



104 Pt. 

103 TL 
102 SIOz 
IQlSiStS 





(51) int. ci. 6 HU(G# ffrtSS## FI t»B3l7rc@Bf 

H 0 1 L 21/822 
// C 2 3 C 28/00 B 
30/00 A 

C3 0B 29/32 C 9261- 4G 
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mne] smumiMi is (2002. 1. id 

[&Bi#-Sf] *$P3¥8-3 19 5 1 

[^B] W-mS£2R2a ( 1 996. 2. 2) 

&ISM$fr£3g8 - 3 2 0 
[flMHH»] <ftWL¥-6 - 1 5 9 9 6 6 
[BB£8l*#SJii7fi£] 
H01L 23/8242 
27A08 
27/04 
21/822 
// C23C 28/00 
30/00 
C30B 29/32 
[F I ] 

HOU 27/10 325 3 
C23C 28/00 B 
30/00 A 
C30B 29/32 C 
HOU. 27/04 C 

m&Hl ¥J£1 3^7^53 (20 0 1 . 7. 5) 

i&miE i ] 
[wan Tsnm^c!:. 



mt. 
u 

msm i neBmtmm<Dm s & o *t»#is a©* 2 



-ffl 1- 



